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YIELDS OF MANTCANESE IN SPALLATION RZACTICHS

Norman A, Bonner* and William C. Orr
Radiation Laboratory and Department of Chemistry
University of California, Berkeley, California

* Present address: Department of Chemistry, Washington University, St. Louis, Mo.

One approach‘previously used in the study of high energy spallation resetions
involves the bombardment of a single target isotope and the determination of the

relative yields of many products.1 In the present work a complementary approach

(1) B. B. Cunningham et gl, Phys. Rev. 72, 739 (1947); H. H. Hopkins,Jr., and
B. B. Cunningham, Phys. Rev. 73, 1406 (1943).

has been used: the bombardment of a variety of elements and the determination of
the yields of two particular product isotopes. This method has the advantage that
yields can be compared more exactly, since the same radiation is always measured.
It also has the disadﬁantage that most of the tarcet elements have several stable
isotones, so that the reacting nucleus cannot be uninuely specified. All of the
elements (excepting only rubidium and krypton) from atomic number 24 (chromium) to
33 (stréntium) were bombarded with 190-Mev deuterons in the 104-inch eyclotron.
The yields of 5.3-day Mn% and 2.59-hr. Mn56 were determined.

After each bombardment the target was dlssolved and a known amount of inaective
mangénesc was added, togother with carricrs for the other elements possibly pro-
duced., The mangancse was scparated chemically and the decay of its activity was
followed. The chemical procedures used were varied depending on the target
cloment, more complicated procedurcs being requircd for those far from manganesc
becausc of the low yiclds. The purcst available materials (usually Hilger's
"spectroscopically pure" grade) werc uscd for targots.

In order to comparc the yiclds from onc bombardment with thosc from another, a

monitor targe% was included in cach cxperiment. A picee of 10 mil copper foil
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cut to the exact shapc and arca of the target was placed imnediately behind the
tarzet durine coxposure to the deuteron boam. Since all tarsets used were thin, it
was assumed that ecach copncr monitor foil roceived the samc irradiation as the
accompanying tarcct, The yield of Cu64 in the monitér was taken to be a measurc
of the reclative intensity of the deuteron boam,

The measurcd activitics were corrccted to infinitc bombardment time and 100%
chemical yield., In addition, the counting cfficicney of Mno2 was assumed to bo
0B rolative to that of Mn®® and correctod accordingly. (Im52 docays 35% by

. s o 2 . . .
positron cmission, 65% by K capturcc; the 404 figurc includes the contribution of

(2) W. M. Good, D. Peasloc, and M., Doutsch, Phys. Rev. 62, 313 (1946).

cloctromagnetic radiation to the counting ratc.)

The data aro prosontﬁd in Fig. 1. The relative cross scction, o~, is cqual to
the corrcected mangancsc activity por molc of target clement dividod by the corrcet-
cd Cu.64 activity per molc of copoecr monitor. Tho uncertainty attached to cach
determination is indicated by the size of the plotted point, |

It should be noted that the yicld of the 2l-minute isomer of M52 which docays3

(3) R. K. Osborne and M. Doutsch, Phys. Rev. 71, 467 (1947).

52 has not becen included. The total vields of Mn?2 arc theroforec

dircetly to Cr
somcwhat higher than the data indicatc.
The absolute eross scetion corrnsponding to ¢ = 1 is approximatcly 0.03 barn,

according to a rccent diroct débernination® of the cross scction for Cudt,

.-

(4) R. Batzcl, privatc communication.

It is of intercst that the fluetuations by which.the data deviate from smooth

curves can be corrclated with the distribution of stable isotones present in the
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natural clements used as targets, torcther with the variations in oxcitation
cneray reenired for rcaction of the difforent isotéoncs. The cxeitation cnergics
wore cstimated with thoe .assumption that alnha-particles arc favored over other
charged barticlos in their cevaporation from cxecited nuclei, and the agrecment
obtainced affords some support for this hypothesis.

" The cooperation of the 184~inch cyclotron crow in performing the borbardnents

is gratefully acknowledged. This work was porforned under the auspices of the

United States Atomic Encrgy Commission.
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Legend for Figure 1: Relative cross scetions for the production of two nmangancsc
isotopecs by bombardmont of various cloments with 190-lov
deuterons., Points with arrows attached roproescent upper

Jinmits.
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